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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
silicon nitride sintered member which has a 
characteristic that defects or foreign matters 
different in color tone are easily discriminated 
and which can be examined in high precision. 
SOLUTION: In Raman spectroscopic analysis 
of the surface of a member, when the intensity 
of a peak present at 206 ± 1 0 cm-1 (the peak is 
estimated to be assigned to J3 -silicon nitride, 
hereinafter it is represented as /? -silicon 
nitride-peak) is defined as X1 and, when the 
intensity of a peak present at 1,584±20 cm-1 
(the peak is estimated to be assigned to 
graphite; hereinafter it is represented as a 
graphite-peak) is defined as X2, the peak ratio of X2/X1 is controlled to be 0.001 to 
0.5. In the case when the existing state of carbon at the surface layer part of the 
member is controlled so that the ratio of the graphite-peak to the /? -silicon 
nitride-peak is in a specified range mentioned above in the Raman spectroscopic 
analysis, the background color becomes close to an intermediate color between colors 
of metal foreign matters and pores in a part where the metal foreign matters or the 
pores exist. Thereby, distinct contrast against both of the foreign matters and pores 




different in color tone is formed, and the foreign matters and the pores can be easily 
discriminated and inspected by the polarization observation, or the like, using a 
stereoscopic microscope or a metallographic microscope. 
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20 6±10cm 1 {C#S-r5t°-^ (|3-gfc 

— :?t^5) ©3&S£rXl s 1 5 84±20cm 

_1 (^77/^ M!i»3»Six5 £lf££*v5 : SIT. 

^rX2tLT, X2 / /XlT-*^tv5t''-^Jt^o. 0 
oi~0. 5*fc5J:5fclWM-5. «W*Jl«©ft* 
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3m(D7-ry&ft&Vrift*y1tk%\£. 2 0 6±10c 
m" 1 ^#?t-r5t o -^C0^SrXl, 1 5 8 4120 
cm" 1 Kftfct%}?—>nDfa&%:X2 k LT, X2/ 
Xl-e^£*"u5fc°— ^Jt^O. 0 0 1~0. 5T'fe5d 

[ff#94] J I SZ 8 7 2 lfcSfeSftfcfe©** 

flflSW^MRtelSV^ o~9. 0i& 

o-0*«lf#J[ 1 ft^L 3 ©V*T;h,a»KlE*©*fl2£* 

4. 0~8. 0£&oT^5ff*5l&^L4cDV^;ft, 

[ff*^7] ft#m^L6©V^;fr;W-iE*©£ 

5 Xftjfe?jc £©'>&< £ 1> 2^Pg(CTfi : ^tl5 k©T-fc 

©tttm 

[It*« 1 0 ] -*Mmett*ft0fe**X* 7 8 

*&»«#©«&*& 

fcfct)fC5 0~8 0 0 g/ /m 2 £?-£tt:frg9Xtt:l 0 

SfifiSJ: 9 fci^JE© 1 0-1 00 0ftff©*lMfctt»H5B; 
let, 1 6 0 0i>h 1 9 5 0 < CT?fr5ff#:®9&v^l 
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[0 0 0 1] 
[0 0 0 2] 

10 i\ i«JB.d»oJB^:tt©!|^j!l^tt>T^ffl$jx5^Ty^ 
[0 0 0 3] £r3T\ ±E©J:5**9 5y^«i&K 

20 « % w^Bft*r*#T*©fc«Mi$H:, wmmmzmfe 

M£U 1¥f:&t©feSI;fc5VMi£&©=>b7X He 
<fc D*M*fcWW1'*»-<?fToTV*5 a 
[0 0 0 4] 

* t'^M-TS r. * tt*.tf#r ■*£»•?■#©£» 

r±IRI«K:H«v^'fell-c«ix5fc», &»****:©Wfc: 

5. #W s P0 4-2 5 44 7 1-9^»*>5V^f±* 

M¥ 04-25447 3 fCf*. ft*|K^#Ufc 

40 •nm.ttWto, #K^ji*©***©«»i^HJtfc*o 

[0 0 0 5] *|§K©»Mt4, £W©&ft3£RH>j|<t& 
[0 0 0 6] 

[nui*iiwrr5fc»©*aatw« •»*] ±i2©n 

50 Tfe^W^ffofc t #{e, 2 0 6± 1 0 cm 1 
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t, vm\sm*t°—!? t^o) ©»xi, 158 

ft*:£TF, ^77r-f h^fc-* fcv>5) f-^fe-ra 
?©3$g£X2 £ LT\ X2 / /XlT**$tv5t°— 
^Jt*$0. 0 0 1-0. 5XhZ>^b*W&b-tZ> 0 * 

-ci*54Mtfc*sv*'CgMi 5 oSi%^±-efcs r t 

[ooo7] &ttmmmgffimt<D. mmmnmomm 

i*fePfcT»fc£;ft5. L*»U £B$t*S£l5©^ii## 

HDK6B i: ft 5 =t 5 KfHSI-S r t X\ &JR&J»^#T$s 
< ft 9 , ftllttfc*ft5JMfcatJ«jKT*©v^fc*ru 

[0 0 0 8] V^-f*t|c*J:, ?ryd*»fftT, /S- 

ftft^*tf-*»«xiK*rt-5Jfc*-eo. 5g££ 
ftS^irfi, ^*©-&**#r<m*-?fc5w 

3g#*6 b ft •? , i »04Hft**T?ttfc«**#* "TO 

*ag#©fe»as*fe»!iifi<ft») % uncut jump© 
mwiSHJifcfts. o. ooi*tm nuft: 

^ K W</V;&» & © if— 9 ffi * £ LTSiJ^-f 5 fc © t -f 
5 0 t°—7ttX2/XU*. I4L<li0. 2£iTi:ft 

s&\ #tt*^97rW Kw»-e#fti-«r it* a i6«, 

1350±20cm _1 , 1 584120cm 
~ l M2 7 1 012 0 cm"' <D3%ffi\Zi%t>tlZ)a 

«tt©il*«ttl^±K*4-t5»^*s*5. C©$j 



(3) #§fl 2001-80978 

4 

^KSMffcftS. 
[0 0 0 9] «*tf % gfeg^©*SS|5t, ±|E©t°-^ 

jtx 2/x i ©jfc«fiHSr»fc-r«*»bJi*»i*i-« 

10 fi, -^^^|l7^t'^#:©lSffi^^^»® 

J: 5 -fctf^ #;-Ttf<b^ft<, a»oJWK»*l*©WM 

[ooio] fcfcU ^Ew^-^^Tt^tf^ofct 
X2/X lT^^^SMIHWf-^Jt^O. 0 0 

i~o. *©*Bi*rgttriraW-fc*>fc 

*®^>ft<tt, X2/'XlT'«§tt5f-^ifc/}i 
0. 0 0 1-0. 5 fcft5*«©fc*«r#frL-CV^5£ 

rorili, £igfri*3lB5©$**££fa 
20 £JI«BJ;!)t>l*3lH5©iS^S*& 

ft5*J*Rtf*M&J: 5 ft5« 
j*©V*T;h/T«*>o-Ct>J:^©-e*>5. &J£#© 
S 5 y 9 1 5 © 

[0 0 11] iMMnKltfBH-o, ^>ft< tt> 

ic, w*vsa*3. o~9. o t-rar i«sa*bv^ 
efe»cia<ft5, jKr^ttefetausjsjtsifc^&w 

»l«SHJ14:ft*. ft*=\ ±IE©BJ^VS{4, M*U<tt 
40 4. 0 — 8. 5, J;9S3:L<te4. 5 — 8. 0Xfo£ 

S^^c*^^^T, lulEj i SK:ftfeS*i/*:»ftcs*S3. 
0^^^T^;fto-Cv^5^ 1 ^: % S*L<tt2. 0^T, £9 
H*b<ttl. 06^T^:4-^■cv^5©asJ:v^ o 
[0012] rr-e, w«vsat«^«cs©a^ffit 

oV>Tti, JIS-Z8722 rfe©aj£jWSj {'*5V> 

t, u. &m&sm © T4. 3Rjt*fr©as* 

50 4 . 3(ca)tSHfc*#a-dtt, K»l^ffi©^t'^ 
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V\ tztcU mi&tt&b LT, JIS-Z87Z1C 

[0013] *&n0£fl&MjMftfttm. ft 
flas»t^#4:i-*t>©"e*>5as, ^a^o^ti 10 
Tiw»iw«t#:Wb!K mmmm<D3A, 4 a, 5 

A, 3B (flttfAl) W4B (0!lx{iSi) ©=§-i£ 
©Siff^img;&^aim5'>£<£<bl«*, ifefb 
tiff 1 ~ 1 0li%tWH5 : t i^t 5, m 

o> 10 mm%*mz. 5 1 aft£-*fBtt*> 5 iMiiffHt© 
8mM%t-rz><Dtf£\\ 20 

[0014]^ 3Ai»Iifti^i: LTI±, S 
c, Y, La, Ce, Pr, Nd> Sm, Eu, Gd> 
Tb, Dy> Ho, Ei, Tm, Yb, Lu#- j&lftlC 
fflV^*l5o rft?>©7GilfR ©-£#*«:, CeCWO 

2 , teiiR 2 o 3 mm&tizxum-r&o ztib<t>5*> 

"CkY, Tb, Dy, Ho, Er, Tm, Yb©#It 

[0 0 15] Sfc, ftfl&SJMMft^OJlUKH:* ftffc 30 

WS%W±) ©S is N4 ffiSr^{|Eti-5to-C*>5ro 
*S±V\ r©*^. Sis N 4 *Bii, S i&SV^ttN© 

h»#» a 1 hz^-mmxw&ztitzhn, s&k 

fi, tBtftCLi, Ca, Mg, Y*©AJRJS^**B»b 

0 -t-fjov : S i 6-, A l.O, Na-, (z= 40 
0~4. 2) 

a-t'fToyiM, (Si, Al) 12 (O, N) 
is (x = 0~2) 

M: Li, Mg, Ca, Y, R (RflLa, Ce^< 

[0 0 16] tulELfc^l&^M^fi, 
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[0017] fc*J, *89J®£ft^ffgH£mtoft& 

^75v^-/k ms.t£T.mm* 
oKftttrowaawnt-ettffi ^tvs^T y & 

(il~3 OmmSItfeS, ^TDvW^S' 

t i>*&m<Dmmmmffl&mtb vxm^ 

zvx, zommmmwvtmwmK^L&m 
asMiELfciSBi&oTv^^T?, timsmmwizts 

[0 0 18] 

LT, *r±S7C^, 3 A, 4 A, 5 A, 3Bfeit?4B 
1 ~ 1 0 9*L<ft2~8 

Rhxnszb&xz^ ffim<Dj&ft*®Z>zb#x% 

•So 

[0019] ffl&tt* -^T U >-^#-/^©ir 7 $ iJ' 

0 8 (a) m*cf-«fc5fc, S£ 
1 0 1©^TL1 0 2fcjfA$tbS±T©7*^ 
1 0 3, 1 0 3 ©#$fc»Hte¥*R«>B!]« 1 0 3 

a , 10 3a Sr-ttt-^jX^L, ^/O-^ 103, 10 

[0 0 2 0] ±|B^-f 7°U^fetC*5V^T(i, ^flt 

«©|U]igP 103a, 103a <D^mWM\ZX^^^<>' 
f 1 0 3, 1 0 3*»6©jpffi**s^ab-C-t9 5y^J* 
0 4©*§f*W— fbb, M^^BaSP 1 0 3 a, 

10 3a ©-g-fc*fiS#ifiT-^*tSiJ^^it^©^: 
(fe«s»*i-5»S-iis*>«. r©m^, 08 (b) ic^-r 
i 5 -fu^^y^ 103, 103 <Ds<y^ffiftmm 

/<yfl0 3, 1 0 3©5pi|fta5^10 3b, 103 b 
fc*tj£LT, ^^1 0 4^tt^«Jl'»^©^H8l5^ 
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1 o 4imf&zfiz><, zn^wnfti o 4», m$M*£. 
[0021] &M-?ux<Dm\ j&mimce/u' 

x (C I P) &Sr^ffli-5^t h»imxhz 0 
[0 0 2 2] £i!j*#ifcEWT'H\ JBW»*«^«r»H: 

m^T^sp • mfcZTtzzm (mx.tf. ^mme 3- 2 

2 9 1 3 7-^^iCM*$tlXV^) , fcSVMi, JRjft 

#M¥8-5 2 7 1 2-*&*lrW*$*i-CV* 
J; 5 ft fc 5o B 1 tt*©JBfl»*IWfcDB 

1 rkhbb isth±mmy? h 4 $r&^-e» 

* r^72 wiliglifF^ Lfti^#flcilft\ M 
*.tf»*;KS»**©«irt Siifc* xV T«#» 5 

V*T £ f 5 * 7 5 y t b ft 5 ftjft^t X >f 

7 2WHSJI, »R©^;*xVT*«#3#7&£«5? 

[0024] jBt»f±, m\sm$tifLkffl&mffli 

-i9-\^$.*)®&Mfe (fc5VMi«5*21-&-*&#) LT 30 

BETifc*ffiSHfitfS5~l 3m 2 /g 
ft££5t-ia££*v5o 
[0 0 2 5] 02{C^i-i5{^ *&k*7 f 4TMmft3 

izttu fRS^fia^^ ^4rt^c*3v^-c^7 i VT^lF|5 
5 ©T«*»6ft»^ 7^72 *m®isit^±mimtf 

ttfet xV T**ft 3 fc#LT±#a»&*Tft*&S*L 

5c rftfcj;9, H 3 fcijrj-J: 5 fc* 9g£tfftAfcJ:9 40 

$£*l£*l,T3£«M 7^72 PL©« 

[0 0 2 6] *rLT, ?&Jfi©»IKJ:*K 16** r-f7 
fc^T««lc*^TV>< (Hi) . $>3®££U: 50 
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[0027] zoVT^mmttiiKTMwizmztitc 
mn&im? p im * o ^ s &&-ci§iiijigis 2 1 

@^o. 3~2//m % IHU;< 9 0%J|S^^0. 7~ 
3. 5 Mm, §feteBETJfc*ffi5MW*5~l 3m 2 / 

[0 0 2 8] Si f££M 7^7 2 ©jtfttt, 

away* h4©«a»fiiian^t'casR)&r«. 

t . * xV 7±«$tv5»*MI-« 
*W«r^LTfcfM*xVT2©||tt#jB£9fc 

aft*^ ^x*>fTKlCjiiSftBSWS:^L-C, NUUtiii^® 
[0 0 2 9] «j»^x'-fT*ar#3t*5rJ5«« 

^7-f7 2©S«^tlll jRwowatotu-c, ^ 

ns. i&mz ti^t<ftuisrsi:, k«i^x-< 
t < ft 9 atr« t , 7^72 

fti-#*-Cfi-«*S-55^TL. ftaiMMSTfcoft^S. 
[0 0 3 0] fia©m*tt, 

< ft f b^-r < ft <o . m 

M©tt^©»3fc##6ftfc< ft5*&a$&S. 
[0 0 3 1] $P>^ fijaw^{4 s W7^73l: 

<ftD»ff5fc» ««^x*^T20«E«*SHJli:ftD, 
[0 0 3 2] r 5 LXftbfrfcmfflBtfi 1 0 tt, 04 

( a ) i'^i-te»3iJia^s 3 o ct !? nwttzim £ ti 

^WcV^R^^^ft LT±iB«*SHiJjr Lfc3i*i»» 3 
19 J: 5 K fto TiN-5„ 
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[0 0 3 3] LT, fi&&$3 2 \$-fe<DmMKX\B\ 

mm\z.£%) tbhicm%;zti?>o 04 (b) k^i-* 
izmm lt^i^g * ft 5 „ 3 o 

li, itfe^SI 3 2 COlHlK^tt 10~200rp mlCT 

0-2 0S*%i:ft.5J:5KflSE£*i5 o r 

mmKT©ifcWtflal3W(!BlS#Sr#« - i ^T** 5 0 
[00 34] ±iB© <£ 5 LT#feii;ftjfcJB#©ifeft 
it, -ifcjfe&fc J; ~ &&J&© 2 gkPHM^cic ioTff 5 
-JW&fctt, ****tr i~i o^UEfi* 
T©*iMktt»BiftTfc i 9 o oicKT-efiv, -ifc 

ftfili«©«lBHf«a»*«* 7 8 %£LL % 04 L < I* 9 0 
%£Lh k ft 5 £ 5 \zft o z. t #3* Li\ -&j&/&^© 

a5«fi#**fc», 0*U<ftV\ 4 
fc, -ft^tt, a*^tf 10~1 000Mff (-1* 
<9 tAff-c&S) ©*«fttt#H«»JlT, 1 6 0 
O^?, 1 9 5 OXlXft? n btfi-V$ 5, «SJ*©JEE*iS i 

WilOO 0»E*llH*.5ffi*"e*oTt><i!r63ft*KaS 
flSttft<, 4fc, =^ hffiT-fc^fijT**)5c 

16 0 Ot*itft, jtfT^OfcKSrifflfcS** 
£ k&X-Z-f&m&i&TlrZ-^ Z<Dl§.m* 19 5 0 

T1"5fc«>$fSL<ftV\ 

[0035] ^#©«s^©^*aMbS©i^ifi 

a^mtsfts. mm^awmwk uxn, iw&^jt 

ft*:**-^ fcSWiMflflfl* (BN) &£«0>0MI& 
*fc*^**r*aHf«E*E#L, ^-*b£-f5 0 ft 40 

[0 0 3 6] ^LT, Z<D£o ft-<-J* h zm&#<Dm 

ffiKH* u wis Lfcm^m^a^tT 5 r t t% 

fc&ffcU ft**fttl#£j&;*ft£. ft*5, ±fB©£9 
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©KHR&ftfci^r. £ »v^5 *-etft< , #1 x 
[0 0 3 7] ±|E© i 5 ft^*iiftS©-feP (i"ftt> 

#M<D&k, mmmtmomm, mm&vmjj, $b\z 

Z> 0 v^JxK*J:*Sft*r±, ^*«^S©*ffiSr7-7 
OT"P7r-f/H:fcV^ 206+1 0 cm ' 

(/s-^kS^t-^) o^xi, i 

584±20cm"' \Z.^Wr^ {?7 7 T 4 b 

©^iS*X2^LT > X2/Xltt$tl5 
t"-^Jt^o. 001-0. 5^ft5J:5ft, MXgfc 

< «t*i ft5«Ha*#»Si-5 r 

3. o — 9. ow^Hrtwtwirft'So 
[0 0 3 8] iit, -fcjfe*#:©*ftf± 9 7 % «t 9 /h 

©^^©*Slfi5^*n5^**^#< ft "9 , «*.« 

WflEvsasa. 0 6i±«r^yr-e#ft<ft5^^fe5 

¥*M4^*f--C, -^^©^^fe^ffi^fefc 
•J £5 0-8 0 0 g/m 2 fc##*LV\ 

*»«»»*©***^K**{«JHM|tfc-c 5 0 g/ 
ZWmmkteZkkhi^ «6ISfr<t>OjKT*s*# < ft 
©ft**^K*l|t#W*«>fc-C8 0 0 g/m 2 Sl±\Z 
^SVS3. 0£A±fc*«"C*fc< r 

5r<bT% r^^©^fr©*ffi^»l©K^©^ 

[0039] ft*D\ y i/?ir-;\*$<dw&k, m& 

[0 0 4 0] BU#{rj3VNT{i, W«B©^fePPS 

©r\ ifaftSr^jtL-rwSitKoawfc-r^fifei-^tiK 

mmm<Dmfr*+%wm\sX&< ^as&s. 

m£HTfcS»5£*#3SLV\ ft*5, ft**-ft*©ff 
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[0 04 1] ft#|cj3V^-CH:» W*fc:.fc»>«#* 

*te*£rt&©« £©##£/£«> -5 £3\ IfeHMUl® 
3»»ftJill*»6©WR©«fTKJ:0, i*H&©JI©§M}!l 

X2/X l-e^Six5f— ^JfcflSO. 0 0 1~0. 5i 

3. 0~9. 0<Dmfflftk~FZ>Z btfXZZe 
[0 0 4 2] I25{^i-j;5{-x ±IE© ± 5 fc LTJUBBf 20 

*BSri»^flf«bfc-fe7 5 s/^-A-4 3 
*>5V^tt-fe9§ y^*Ortlt4 2JKWHI4 1 ©Wfciia 
#-;^ry y^4 0##e>*t5 o #— /i<-< 
T y >^4 0©rt#4 2 ©rtfflOlClttSHSrSS-rtlJi, 
«!SHIiP t i^4 2S.t/#-/W4 0^UT^*l4 1 (C*f 

fc*i"J:5fc-fe9 5 ?9 9<<y h 5 O^^ffl-fSri 
t>^TIB-C*><5. i6t*lt *»8©gfl^*«#S5iiSl3M* 
£ LT*fi!i**Lfc-fc? 5 y?&5 3 ^MM©*^ 30 
5 1 ©SgBl-5 5 Um 5 2^L-Ci*^Lfc«Jfit*L-r 
V^5o *95y^S5 3©S^B5iR»fllfcflWbiB5 3 

BfflBL^X2/XlT^^IX'5t°-^it^0. 0 
0 1~0. 5 ^^^V5 0 
[0 0 4 3] 

Sliif *&3fc (ttft9^MUE 9 9- 1 £&%) ^94 «*% 

¥*j«fc&l. 5/zm©Y2 Os 1^*3*4%, spJ© 40 
m& 1 ju m©A 1 2 O s »*3M%«rIi"£U *Srffl 

U *R©ri0g*G^«f^Lfc o ft*, &&$$3 2© 
«©7vt $(Cj;o-C5~30rp m©|&fflT? 
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f&VtciK *•©*[*© ltd (10» ©t>©M % 200 
Ai mm^©^X>^>T-*JiTJ«5 0 0m m8flE©*MMi 

[oo4 4] ftt>titzf$Mi*&. mmu* i«e©tn 

1 7 0 0lCT?-*ttJ*Lfctt, T/l'**7 t X&K.i.9& 
«^SI^Lfe 0 *-#^»5|t (i^p R p^ : EG- 

1 2 0 (AO » ) 7 0 0 g ^ x.r*TA> 
a-/V9 0 0ml SriE-^ • JSi&liLfc^— * htrffll^T, 
#«©^#S t ft 5 «fc 5 ^-JWMy**©jSfeBf(t*iBt 

7 5^J±©T, 17 5 OttlftifilcLfc, 

[0 0 4 5] &*§ft:©*Bi*:&SW£U 
i^lfifci^IifW (S EM) fcXft 
V\ 1mm 2 ^7t(9©*^:3KT©@S-l 0*@TS!ISL 
fc. *±#T#3 m mgii©^^ pI (x) . ^tuy. 
T©»&fc «T (O) £ Lfc, flfcfr, W0£©j£|gft*ii 
9-^^»*»«f« (77^ I SAtfcR, Labr 
am, Ar U— if— (SS : 5 1 4. 5 nm) , Xtfy 

hftl 0 ftm) ^rfflV^^^^ifcSL^^^ h/vS"JS*fT 
V\ 2 0 6±10cm"' <D\?—?&8l(p-&Qtem 
It-^M XI 1584±20cm" 1 ©t°- 
^3ME (^77r^ b*tr-^3MC) X2i:©Jt (X2 
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